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Mr. Cholrnen, discussion o eivil defensz over the past fe'a years
has been focused primexrils on t'e protlens of protecting the population

fron the verious effects ol muclezr woszons «- in particular, fren

redioactive J2llout, Thic erphasis hes deen natural, since it is obvicus
thet othor prohlenz of natienal recovessy Iren o thermomicleer sy oxe

auite irrelevont unless thalfouestisn o the feasibility of wradiete
physicol survival can te answared in the effirmotive, ond it is quite
lizely thet other provlesis can te aardled if BHimedizte survival ecan de
assured. jievertheless, a3 this cosmiittee staled in its report on lest
year's civil delense .hearings, irred_ate survival is not enouia. Unless
the swrvivors of & wer could escepe dsath Irom starvation, exposure, and
disease, and then go on 40 rebuild inhe naotion, their "survival® would
have little reaning. Tbe possible obstacles to recovery resulting from
the effects of the war on the physicael environment in vhich recovery
mst ocour will de discussed in the testimony of Ir. lMitchell and Dr.
Hill, I have been asied to discuss the econonic aspects ¢f the recovery
problem, There oxe, also, immortant socizl, politicel and psychological
aspects, which I, as on ecoroaist, an nov oualified to discuss in detail,

But I will mention them when they Lipinge on the economic issues in on

.
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important way. Owing to the commlexity of these problems, cnd to the fact
that many of thea are very inadequate:y w.lsrstood, I can éo no more than
- provide a roush orientation on the subject.
Before I proceed I would lixe to say that I om speeking as an individual,
not as & representative of The R:D Corvoration or the U.t. Alr Forcc. The
. views I om presenting are ry own personal views, but I chould ~ention the
fact thet much of my statesert is bdesad on infornotion develoved by ny
colleczues, and by indivicdusls in other resecrct orzenizoations amd in the

goverment. This is a necessary consequence of the fact that I em-presciling

e conoral swrvey and orientation in the vwhole problem of econozic recovery,
rather than & deteiled exaninsticn of a:v specilic sub-prodlen.

et re besin by $xryins 0 give & rensoncbly complete outline ol the
vhole problexfof reeovory Sycx the a27fects of thermonuclenr wer, to erphesize
1%5 corplexnity and t0 provide e Iromaworz for any discussion of the ecoxnonic
aspects of the problen. First let xe zet Jorth the mejor cuestions to which

wve would liize to have answers,

M et L, mED
If the United States is involved in 2 thermonucleer wer,
{83 Can population losses be held essertially to those ceused
droctly by the varf - |
’ é,(e)‘ Aza the nation recover its prever achievements in
&) pb'iitical orgenizetion
b) hurman welfore .
¢) productiony’ ~
The {irst question may be rocexrded es rsking vhether the sorts of
casualty estinates that are conventloanlly mode -~ the losses from blast,
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\ W, and radistion effects ,;gnd the long r m medical consequences of
radiation -~ ere really toe whole story, or vhether they yleld a substantial
underestinste of the population losses resulting from the war., Note that I
sald substential, and I mean substantial in comparison with the war itself.,
It is quite possible -= in fact I would cay it is virtuelly certain -~ that
foctors such es disease, starvation, and a lover geners)l stendard of 1ife
will produce effects on the povulation thet are large by the standards of
peaceting. The question is whether they ere large in relstion to the direct
consequances of the war; since policy choices are unlikely to de much
influenced if they are not. O enurse, if the difficulties of the racovery
problen are to be judged in cermperison ‘with the conseguences of the wer
itself, it g es without saying thes those conseguences rmst themselves be
Sudmed. It is important rot <o contuse the stotexent thet recovery is
feasible with the staterent that the consequences of the wer are in oy
sense "accepiadle.” In logic, thoullh prodably net in fact, reccvery might
be feasible after a wer whose conseguences were totelly uncccentable,

The second question goes teyond zere physical survival., It asks
vhether the sociely that euerses froa the wer can recover to the point
vhere, judging by the standerds of our present relatively free and
confortable existence, it would be an acceptable place to live. Cen
democracy survive? Con the moral values of our society survive? Can the
econony recover to the point where something approaching our present standards
of living ere possible? Will the psychological scars produced by a muclear
holocaust meke a relatively norzal and heppy existence irpossible? HMony
persons who are skeptical about the velue of civil defense are troudbled

by these quastions, rather than by vy issuce relating to the techaical
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performance of shelter systems. Their concern is justified, for, over much
of the rangs of possible wars, the ensvers to these questions are far from
obvious. The issues aze t00 corplex to be fully understoed, end consequently
there is no possibility of providing answers that are beyond recsonable
challenge, ‘This does mot mean thet sitention to these guestions, and
research devoted to answering them, is without velue., lhen decisions cre
nade on !mortant issues ol natlion~l security vollcy *n e world ia which
niclear ver is e.nEever-present nossivility, some ansivers to these guestions
are necesserily irmlicit in the dacislons nnde. By giving ettention to
these vroblems, we con et least evoid tosing our decisions on enswers which
Yeileet some gross miscoacepiion ghout the ~ritdnss of our society., Bubt no
amount of research is lizely to 2lter the fact thot decisions will fimally
have to te besed oa o I-vze —ennume o faith fr, or rlepticiza ttous, the
basie strenst’s and resiliency of -he neople and institutions of our nation.
Continuing now with e ousli..2 of thie probvlem, let us eucmine tae
renge of situctions covered by the ohvase "IT the U.S. is involved ina

thermonucleor wer." The ranze of pocsibilities is wide,

G

H

The r=n~s of Situstions

Differences in

A. Military and civil defease postures
B. Circumstonces of outbreak of the war

C. Strategles




CHARD ITT
Prmduce Different levels of \

D. Casuclties
E. Dastruction of wealth -

F. Organizational breekdosm
C. -Postiersdefense hurdans

He Postwer assistance or interference ty othexr nstions.

The military and eivil defense postures of potential combatant nations
obviously set the basic cordext within vhich ¢he whole problen rust de
exarined. Since these can chenge significantly in rather stort periods of
tine, aluost every staterent that is mede must have the tine period of its
2lleged volicity [actached Telore fte validity can be juized. 3ut
it is much sizpler to refer voonuely w vhat is likely to be trie for the
mxt few yeaxs.

Y should mention that throuzhout ry 2lk Y o neplecting come importent
possibilities in the range of mtliltary postures, particularly the vossibility
that becteriological ani cuca.nal weepons might play a significant role., The
reacon is sirmly stated: irmrance. I telieve this ignorance is widely
shered, and I doubt that the possivle effocts of bacteriological and chemical
wespons are known with sufficient accuracy to permit an evaluation of how
irmportant their effects might be on the recovery probdlem, liext, there i3 the
important issve of how the war sterts -~ vwhether, for exarple, it storts
with a surprise attock, or as a result of some crisis lecding one or both
sides to precmpt, £s a result of escal-tion from o limited war, or any of
several other woys., How tha wwxr starts has itporbant implicavicns for the

erount of warning the population is likely to roceive and for the amount of
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preparation that can be accomplished in the last weeks, days or hours

afore the wvar, In addition, I should mention that the tine of year the

wear oucurs hes a grest bearing on recovery problems. It aflects, for exzrple,
the possidilities for evacuation, the fate of honeless refusees, and the
level o food stociz. The encxy's choice of targeting strategy, whether

he launches attaciis on population, on strategic forces only, or attemnts

to paralyze owr' econcxyy tooporerily or vermenently, will obviously vose

quite diflerent prublems ol recovery. I will provide some indications of
Just how diflexent the problems con be later in my telk.

Civen alnost ony specifications of the conscguences of the wer, it is
possible to construct plousidle asswepiions chout the war itself thot will
jrroduce those results. At leest, this i35 true if one considers the possidvl
cnances in military postures and stretesie doectrines thoal could mascur betrrean
now end, soy, 1570, Taz iiworiant conclusion to be drawm is that it is
amost meanirsless 0 asi whellwr give: civil dofense preparatlons ™rill
work® or vwhether rccovery "is rossihle." It 1s cleor thai within the next
decede or two, wars could occur where any particuler type or degree of
preperetion night be (1) ot noceded. (2) Relpiul but not essential.

(3) Ecsential for the cvoidance of substentiel additional ponulaiion losses
anil for social recovery. (%) Worthless, because hovelessly insufficlent,

In deciding whether any given measure of preparation should be under-
taken, we have {0 ask vhether naking the preparations will affect the
probobility that they will be nceded, De=pending on the reesure and the woy
it is curried out, I belicve that this elfect cun o eithor direction, I
it is of substantial megnitude, this crusiderztion wrill probably daminate,

Otherwice, we rust esk whether the wecosuxe is 2 good Ly considered as
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ineusames; Thils means seking whether the range of situations for vhich

the msasure woul! be helpful or es:ential is sufficiently btrosd to Justify
the expenditure. It does not mean askingz vhether the reasure will be
valuable in evexry conceiveble wer that could occur, or Jhether 2 war in
vhich the measure would be valuable is certain to ocoaur; w0 insurance policy
Jprotends to cover every coniingoncy.

It is cleur; also, thai ithe rclative balence between surviving
ropulaticon ond suzviving productive conzeity hos o very drmortont beosing
on the probisa of econcnice recuperatio::.' I7, for esoples, the ency
concentrates his {ire prinarily on nilitexy targets snd wa have neglected
to vrovide fnllout nrotection for our citizens, & situstion could eesily
orise vhere the cwrvivin: venlih ver eapitao was rrecter then it is wow,
elthouch there would remoin, of course, the vrovlen of orconizing the
surviving weclth and human resources into a viable ecorozy. If, on the
otacr hond, we have o ettensive sysien ol Tlost and follout shelters, and
the enemy attecks our cities, much of our nopulcotion mey survive the
frmediate eflects of the war, but the destruction o productive copacity tey
mbe it Aifficult ‘o support the survivors in tae long run. Thus the
ralative irportance of the problens of recovery nzy be lnversely related to
the level of direct population casunlties in the wvar,

The great end pos3idly overriding irmortence of Point F -~ organizetional
breakdown -- iz, I believe; increasingly recognized by almost everyone who
has looked into the econocmic asvects of the recovery oroblem in any detail.
lagy of the irportent unscttled questions xvlote mot to the physical ond
technological feasibility of teking ennstructive aetions which will lend %o
Tull recovery, but whether there is sufficient reason to believe that
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capabilities will exist for recognising the pouribilities and taling the
Mctions. If one speculastes on how & corplete failue in the recovery olfort
might ocour, the picture one develops is of a situation vhers the eflective-
ness of ihe federal govermment and many state ;overments is creatly dininishoed,
the banking aystem disnmpted, nost swrviving firms are baninmt, lectric
yower #nd woter sunhly systens cre severely dmnsed, and the tronsportation
netuoris brokea in mony vleoccs «- ond vhere fevw survivors heve the respons’e
bility, authority and plans to do anything about it. Such & situztion could
arise even il the vhysiccl feasibility of recovery srere deyond question.
The efiorts thal are being made 10 dsswre coadinuity of povern—ent end of
meenant of firns, to preserve the dbenting systean, t0 cssure solvency,
and =» on, oye clecyly o very irmortant nort of our prepecations.
‘the expected character of the internziionsl cavaircmient arier the Wl e
is also extrexzely irporiant and constitutes & mojor sowrce of uncertainty
in evoluations o the recovery nrovlenm. lost such eveluetions, including
my ovn, essune that attermis to supvort nilitary rorces will no% te pushed
to the point where serious obstacles cre ploced in the woy or reorsanization
and recsonably ropid rccuperation. It is rensoncbly clecr that 'he forces
do ot heve to be very larpge, by present standerds, before their supnort
Leoones & serious obstucls to recovery. Thus the cssumption thaet the nation
will recover rather than reowrn tppears to involve o rmore fundsrentel
sssumtion that for one reason or awother, a war.woul& produce & substantial
and fairly permanent reduction in the external tbreat. I do not find this
asswption Srplausible, but its existence should be moted.
The question of our economic reletions with other nations uter ihe war

will also be important., If, for one reason or another, netions untouched
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1y the war sre unvilling or unnbls to treds with us, very heavy damage to
darticuler industries nmay meke ropid recovery impossible even if mmyy other
industries (p relatively untouched. But if we can trade with nations that
esczpe involvemsnt in the war, the proble: of irdbalance, that is, of |
“bottlenecks,” in our surviving econoxy vill be greatly cllevicted. Very
secvere demare to any narticuler industry will then be of relatively little
siznificence a3 compared with the totel lewvel of destiruetion of our econo=ic
1z2gources. The prospects for recovery would be m;-thnr icproved if, 4n
eddi%ion to treding roods of vhich we have & relative surplus for those
thel c3» scarce, ve cculd Tincace additicnel ‘rmorts by drowirg oa our fold
gtock snd Ugaidating our invesizents abrosd. Ve might heve up to shout
ve2 tilllon vo &rwr on from thuse 4w scurces, elthough the fe23ibilily of
actunolly nozing uce ’or 2 lorpe rfraction of thot toourt 4 q.:astionaﬁle. it
i3 couceivelle thot we mipght odbtain cssistonce Ivom olfier notons fnos
reconstruction effort. But the availability and significerce of help froo
ell these sources are ooviously dependent, iirst, on the pattera erd level
of destruction in the rest of the world, sard, cecondly, on the postwar
internationzl political si%uation. The letier presuzably devends to a
consideroble degree on our success in limiting damzoge to the United Ctates,
and securing & relatively favoiable rilitary outcooe is likely to be
con‘ucive to success in the reco axy «ffort.

With the questions that need to be aasvered and the vide range of
possible situations in mind, let us rov turn to the probdles of recovury
itself. It is quite uceful to Aivide the recovexry period into three tine
pheses, each of vhich has its distinctive problems:
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- CHART IV
The Three Phases of Recovery
A, Survival - Mininize population losses
B. Reorgunization -~ Achieve economic viebility
C. Recuperation - Restore econory and basic institutions.

T have indicated for each time vhene the princinel desmectic provlern facing

———)

-

Sz nations In the survivel period, which tegins with the first atiec:

end extends to a few ronths oafter the end of the sar, the princinel prodblen
is thet of ninimizing the short run po.alation losses iposed by the war
end he reswliing destruction and disorgenization. 1ot only core there
likely to be millions of non-fatal casuzlties from the blest, themmel and
regiation effects of ruclear sieanons wio will &lo if uedicol care is not
provided, but additional millions will te threctoned (With veryins desrees
of immediacy) witr deach fmzz exposure, Cisease, vilrss, end storvaiion.
Tar »esources ond orronizetion to et those thresis o the voowledion *rill

ssexily be dravm elmost entirely fron areos that have esceped damece,
or have been demored only slignhtly. And the edeguocy of those resources
and organizetionzl arrangements will deperd almost endirely oa vhot pre-
stteck preparctions hove been made to rmeet these tremendons problems.
Dispereed and protected stockpiles of medical supnlies, food, and other
survival itens, plus realistic nrganizaticnal arrengements and large nuzbers
of well-trained civil defense workers, will meke effective cction possivle.
Without “he-e preparations, millions will dic unuecessarily,

During the reor—anlzation period, the nnjor problen is that of achioving

a vicble econpmic system. X will cpeck on this in detcil in 2 moment. Ownee

viability is achieved, the emergency will be over end the task facing the
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nation will be that of restoring a high stendard of living in a free society
in vhich our basic values are preserved. Many difficult problems which can
be postponed during the emergency rmust then be faced. For exarple, &
permanent unraveling of the spectacular tangle of property rights created by
the war will have to be accomplished somehow, .hopefully in & wey which spreeds
the ecornomic costs of the war over the survivins vopulation in e relatively
cquiteble {oshion. Adequote preperations will, of course, make this rmich
easier,

In attempting to reach some folrly definite conclusions as to the
20ility of our nation to cope with the problems vosed oy all three of these
vhases of recovery, we have to exanine a very broad range of considerations.
e heve 4o lookx abt the phycicel and technolosicol side of the prodblen -« the
aquestion of what level and vatiern of destruction of wealth occurs, what
the {echnological possibilities exe for exploiting the surviving wealth, how
muach of our farm land is contaminated with Strontium 20, vwhether i:he ecological
effects of the war are likely to have major eifect on egriculture, how the
general health of the povulation is likely to be alfected by the levels of
~edietion in the enviromment and by the austerity in such things as diet
and medicel care that is likely to be necessary, end so on.

Then we have to consider the organizational side -~ what private and
public agencles will undertelke the tasks of fire fi.g;h'bin;;,' rescue, naintenance
of law and order, riedical care for the injured, control, protection and
dicisibution of inventories of food and other necessities, and so on. How
willl the economy te run during the reorganizotion end recuperation pariods;
vhat sorts of controls will be necessary and desirable; what measures can

be taken to prevent the enormous confusion of property rights cnd debtor-
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creditor relations fronm interiering with the restoration of escential
production? And so on throuch a ruch loncer list of quastions. These ere
tbe types of questions that are trented, in perneral terms, in the lational
¥lan for {ivil Defense end Deferce lobilization. But, as this cormittee
has pointed out, thcot document does rot relinte the delezations of responsie
bilities it ma%es ond tho oov e onAnTT oo o nd policies that it sets forth
to ony essescuent of the cepsoilitios oo the designeted apencies to ecuieve
the objectives ond carry out thoe nolicies, nelly, e hove 4o consider the
broad vroblen of the social, politiczl and psyciwlogical irpoct of the war,
Will the shock of tae war co derange people that they will te ineepabie ol
constructive action on behalf of therselves end others? To what extent
will an extensive deloradica of resnonsibilitics in the civil delonse ©o

state and locel povermients lead to ections conzistent with the natiencd

interest wien these moy be in sharv coaflict with the incerests of the

«
[hotel

snaller politicel wits? Will surrivors be o overcome with gorie

Y

epathy, even vhen the irmediate threst to their survival hes passed, thet
they will be wmrilling to make the effort to restore the econory? Will
those survivors in relatively untouched erces willingly beoxr the burdens of
supporting those who are less fortunate? . 1111 the psychological. scers
produced by events in which millions are killed, addition=1 millions injured
end living in an environ-ent vhich hes become distinetly roxre hostile to
huaan life, preclude any mecningful recovery in terms of human welfare? As
an economist, I can hardly presume to provide definitive cuswers to this

last series of questions, I want to stxass their importance ,"mvevcr, end to
erphasize the fact that the relevance of all cnalysis of the economie

problen hinges on the answers being reloatively optimistic,
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‘Wi concludes my survey of the problem of recovery. I will swmarize
it by ssying that, for the full range of possible wars, ve need cnswers
: to all of the irmortant physical, technologicel, organizeiional, social,
political, and psychological questions thet arise in comnection with each
. of the three major phases of the recovery proceuss. And the wnswers should
then e nulled tecethor and intemrated inbto the best comprehernsive picturs
of vhat the various possible muclecr wers might mean to our ne.t}on that

we cen construct., low as I mentioned cerlier, it is clear thot no coount
of research will cchuslly provide us with a picture that is very reliadle.
But £ cennot refrain fron commenting that, in ry oplnion, our kwowledse

it rmch less cormlete then it needs to bte and cold be, A pood desl o
conpotent and irjortant work has bteen done, but it does rot really ser~soh
the surfece of this vast problem, and there is, in perticular, a dafinite
nced for o systematic and comprehensive re-exsminction of the wihole protlex,

This committie, I know, is fomailior vith the 1958 RUD Cosgporation

Report, "A Study of lon-Militery Defense." - That study wes reasonzbly
systematic and ccoprehensive, but its trectrment of many details and a few
najor problems was inadequate. On the other hand, the large mmber of
other studies that have becn done are reletively stroug on deteils, but

the integration provided by a comprehensive study is lackins., Tn gerersl ’
"there ore too nony unexemined mechenisms and intercctions which might
produce considerably greater problems of recovery than the work done so far
suzgests, These issues should be excmined end the questions settled es
conclusively as possidle, A peedlessly linited understanding of what the
ricks are, only increases the hazards we facc bty increasing the changes

{of seriously mistoken estimotes of the losses a wor would involve -~ ord eiihes
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. underestinates or overestinates can increase the chence of a catast;‘vphe.
{ Some of the work now underway will produce results in the nesxr future
; vhich should result in a considerable increase in our kmowledge. In
particular, some powerful tools for snalysis of reorganizetion and
’ recuperztion are beinz developed under the suspices of the lational
Resource Ivoluntion Cernter in the OCIL.  Cowe results will ko Jortheczing
é, froa that scurce within the next six moatks to 2 year. I 2lso undersian
j that CCT!, in cocmerction with the ¥ationnl Acaderny of Seievces, is Iostering,
in the universities ond elsewhere, o larger resecxrch effort on the social
aad psycholozicel eiTects ol ruelear wir, aadi can 2 R voitudes toward preperecies

Plans also existffor exmanding the OCIM-swoported effort ot the Stenford

Research Institute. Perivns the rate ol vhich our urndersztondin: irsrove-
will soon ret substonticlly chove the rate ob which the problems pet rore
serious &na rore complicated.

In the remninder of ry testimony, I wast to Socus primorily on the
oroblens o ccononic reorzanization and recuperation and to suggest in
general toerms the reccons why an attitude of scutious optimism seens to
e justilied with respcet Lo the obility ol the nation to cope with these
problems over a broad rance of possible wars.

I will rot discuss the economic problems of the survival veriod, which
exre mainly & matter of making effective use of inventories of food, medical
supplies, and other necessities in order to meet the irmediate threats to
the surviving populetion. Assuming that this can be eccomplished, the
next qestion is vhether production of the necessities of life cen be
restored before the inventories are depleted. Unbtil this task of restorirg

prroduction is accorplished, there is a conbimuing threat that the econonic
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 aywtan Vil o 1nto & pirl of camistive dsorgantzation, & sptrl

| wWhieh will come to an end only at a much lover level of economic 14Za

and with, in cll probability, s much smaller surviving population. This
threat arises from the fact that when peonle are untble to meet their
mdnimm needs by the usual and socially desirable means of participating
dn the produetion procass, they ere likely to turn to wmiznal and .soelelly
undesirabie means, such as foragling, plunder, ard sterile trading in
household goods, Sventuelly sorne form of rocial crgenization would be
re-established, but that organization may te at the level of seli-sufficient
families; cormunitizs or raglons. Starvetion, disczze and exposure would
take & heavy toll of lives before such an egquilibrium could be reached --
and when acnieved, ihe Unfted States would hove o prir’tive econoyy. o
zvoid this outcome shovld be the chief gool of all preatiaci policles irg
the field o economic preparedness.

Restoxring the oroduction of food is oWriously of yrine Irportunce in
the process of achieving economie viability, Soveral stucdies of the effects
of & theruczuclecr wer on egriculiure have been nede, ond the general
conclusion seens to be that the problems would not be eritical, although
they might under some circunstances be quite seriocus. The reason the
problem would not be criticel is that, because of the larpe agricultural
surpluses we rave accumnlated,_even a complete stopoage of egricultural
vroduction for a yeur or two would not threecten the survival of the
population, Indeed, it eppears that over most of the range of possidble
results of a wvar, the swrviving food stocks weuld support the surviving
population for well over two years. There would be time to take the

measwres and accormlish the lasks necessary to get production poing egain,
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u:; to let fp&iati.on 1«:@ decline, to :morgunize the ;a.ttem of pr;o-
duction to nminimize the problems created by long lived isotopes such as
Strontiun 00, and possibly to take steps to decontamipate farmland.
Without th: veriod of grace allowed by the lerge surviving food inventory,
the feasibility of avoiding Jamine would be very much in cdoubt.

Rastoring -agriculiural production ds ty o neanhs the only major

problen of the reorganizotion period. There are other esseptisl industries e-

petrolcua, for exomple, iIs nczded for tractor fuel and Jor masting mint=nz
tranzrortetion and heoting requirements, ‘Transportation iiself presents
irportent ond corplex vroblems. Studies of these industries have bse

nede, prriicularly at the Stenford Resenrch Institute, cnd no impessabla
ctstrcles 1o rocovery have yeb been fdentiiicd, owever, I rmuist evmhanize
azain that the intercctions among the various sut-vroblems have nobt tesn
adeauately studied., Furitner ingquiry might change the conclusions sub-
stanticlliy,

Ratrer thon go into detn:il on the problexms of restoring production
in pexrticuler industries, I want to present some celculantions which ney
provide some insight into wig relotively optimistic conclusions scen to
be so typicel. The rzason, basicully, lies in the great productive powvers
of our ccoroy. The Iraction of the econory that must survive if the
population is to be supported ot austere but tolerable cecnsumption levels
is really quite small. The chort shows the percentages of 1958 cepacity
in vorious industries which would be required to meet austere consumption

requirezents for the entire 1953 populotion.
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CHART V
Percent of Capacity Output Required in Various Industries
to Meet Austere Consumption Requirements
(Pigures for 1958)

Industry Percent of Cepnacity
i. Drugs, Mediciues o4
é. Pulp and Paper 5
3. Textiles ks
k, Grain Mills 43
5. Tobacco Manufectures 43
6. Apparel ky
7. Leather G
8. leat Packing 40

9. Petroleun

The definition of "austere™ fo. the purposes of this calculetion is a
level of real personal consumption expeaditures per capita which is about
two thirds of the present level, and Just under the actual level of 1929,
There are obviously many plausible possibilities as to the amounts of
different goods and services vhich are to be included. The figures above
rerlect & particular choice, which took into account such things as the

historical patterns o consumption at vorious income levels, modified to take

into ccvount the changes thet have occurred in conswrier tastes. OF course,

[

comparative luxuries, like Mousehold appliances, have been cut rack norve
severely than necessitie¢ 1ike food., The figures presented erz ab the tcp

of the list of manufacturing industries in terms of the perceutage of
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Capacity reqrired; the definition of capacity is rot sufficiently unambiguous
in agriculture snd the service industries to make comparisons of this sort
reaningful, ihq rest of the manufacturing industries are distributed as
follows: In cnly ten industries would twenty to forty per cent of capacity
be required, :the Yemaining fifty-one ere below tventy per cent,

~The requirenentz .Lor the output of .the various indusirxies were computed
by the technique of input output analysis, and both the &irect requirements
for output delivered to consurmers, end the indirect recunirements generated
by other industries are inciuded. Thus the L0 per cent of petrcleunm capa-
city required includes not only the allowance for such things as gasoline
for private auiomdbilea, but also the requirements for tractor fuel needed
to produce the food. The general conclusion is that for elnmost £ll induse
tries under 50 per cent of capacity is needed to support the full population
at nbout the 1929 level, Another vay of putting it is to say that as long
as the ratio of surviving capacity in most industries %o surviviné vopulation
is not much less than half the prewar ratio, support of the population at
the 1929 level of consumption or better should be possidle., This is the
underlying reason why studies of particular industries gencrally reach
optimistic conclusions -~ destruction of cepoeity relative to population.
casualties has to be quite large before a situation is reached vhere the
support of the survivors will constitute a serious problem, Relatively
minor efforts at restoring damaged capacity or building new will generally
suffice,

Let me now turn to the problem of what sort of ratios between surviving

economic capacity and population might be expected to result from a thermo-
miclear war., The upswer depends on the relative geographic concentrations

of population and various types of cepacity, on the encxy's choice of o
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targeting strategy, and on the level of the attack, The influence of al) of

these factors is summrized in the series of charts I will now present.

(rigs. 1 - 6). The curves shov the percentsge of the particular resource

that is contained in the indic..tel pumber of target sress, up to the point

wbere the curve is getting quite flat. If & 10 megaten Weawon mede 2

direct hit on & "taerget area,” a large fraction of the porulation of that

target area would be killcd, unless blest shelters were aveilable, Also,

the destruction of productive capacity would be essentially total. If

fallout shelterswere available for the entire population, and there vere

essentially no blast shelter availeble, tre posulation curves may give a

rough approximation to the casualties that would result if the indicated

nurber of target creas vere attacked, Yowever, the sprroximation is

probadly very rough indeed., These curves cannot so2-’ely be usea 10r the

purposes of estimating casualties and damage from eny perticular attack,
but they are very useful for getting a p cture of the range of siﬁuations
that may arise with respect to the balance between surviving resources and
population,

The level of destruction of any particular resource vhen a given
nwnber of target areas are hit obviously depends on which target areas are
on the list., The first two charts illustrate the different situations that
arise with respect tc the balance bdetween population and survival industry.
Survival industry is a broad industrial category including the industries
that are important in meeting the basic needs of the population -~ for exnmple »
food processing industries, medicines and medical supplies, apparel, fuels,
and various industries that produce goods needed in repair of vasic uuvili-

ties. In the first chu.*, the concentrations are shoun for the case vhere
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thlu-eum ranked according to population. The population curve shows,

for exsple, that the 120 largest target areas in terms of ypopulation con-
tain 40 per cent of the country's population. The survival industry curve
showa that those same 120 areas comtain about 55 per cent of the aurvival
i.nd.\utry,‘ in spite of the fact thet the 120 arees were chosen for their
high popuiation rather than the aacnnt of survival industry they contained.
This illustrates the genersl tendency for indusirial activiiy to be nore
concentrated geogravhically than the population.

The second chart (Fig. 2) shows the situation when survival injustry,
rather than population, is singled out as the target cysitem. As might te
expected, the result is that the amount of survival indusiry included in
any given nuxmber of areas substantially exceceds the axount shown on the
vrevious chart, waile the percentoge of the populesion is sm2ller. L wens
to relate this second chart to the conclusion I developed earlier, thet
the problem of supporting the survivinz rozuleticn is wililcly to ke
serious if the proportion between surviving economic caracity end population
dees not fall below about half its prewar volue. The case where survival
industry is specifically targeted is the worst case from the point of view
of reducing that rgiio -~ unless, of course, the cnery also attempts
specifically to avoid causing population casualties, which would be welcome.
Bxemining the ratio between the proportions of the tvo categorics outside
any given nurber of target sreas, we find that the ratio is about .75 at
40 axees, and at the right hand side of the chart the ratio scems to be
stabilizing at oround .40. Since, as was noted earlier the percentsge of

post indusiries required to support 1929 consumption standards is well
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under 40, and since 1929 standards are a long way fronm threatening the sur-
vival of the population, it appears that enough capacity would survive to
support the surviving porulation even in the worst possible case. It

should be noted, however, that survival industry is an sggregate, and some

industries would suffer destruction in grester proportion than the aggregate.
Jowever, survivi.g inventories of necessities shoudd re rove than sufficient
t0 support the population until <“.zse severe bottlenecks ca2n be allevioted,

The next tuo curves (Figs. 3 ard &) show the relstive cconcentrations
of population and of & group of industiries needed in recovery and support
of militery forces. The group contains moinly heavy iniusiry -~ tne nrirary
metals, rachinery, industrial chemicals, aircraft, snd so on. We find that
this croup is more coacantreted thon survival Zndustry. In particular,
vhen tercet oreas ere runked according to the amount of recovery and
military support industry they cortain, It turns cat that sozething like
tvo-thirds of the total is in the first hundred zrecs, 3Jrmord of nilitory
forces would be very difficult relative £o the problems of survival, let §§
alone in absolute terms. Also, this result indicotes that recovery might
get off to a slow start as a result of rcletively heavier destructicn in
the industiries required for the production of new capacity. This is in
line with the conclusions of earlier studies.

As o lust comneal on the concentrabiun ol resowrces, I owant 1o mealion
the fact that severe bottlenecks can easily be produced in certain indus-
tries if the enemy chooses to attempt this. A good illustration is
petroleun refining. The first chart shows that concentration of capacity
in this industry is about the sirze as thc coccentration of populcotion, when
the areas are ranked by population. A <rozetic chuug: occurs when retroleuz

refining is sinrled out, Over 90 por cert of the industry is ir abou. 102
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areas, and 12 1/2 per cent of the population, Civen the oxtent or our

~ dependence on petroleus for tractor fuel and transportation, this is

disturbing. However, the significance of this sort of result can bde
exaggerated. A heavy attack on a specific, concentrated target system
will senerﬁlly result In cisdficontly lecs total deastruction than one
ained at the population or the eccnomy in generel, If i=morts are possible,
ihe recovery provlaus oy nobl be as sericus .. la tae xore general atiask.
Also, the apparent isnortance of these severe bottlenecks tends to éixinish
vhen taey are examined closely, and the pouaioxity that they can te evoiued
by rodest preparations orten seemc .ore lirely., Both of tkeze ataveNe“us
apply in the case of petroluun.

I novw want to excouine, very briefly, the cucstioa of how long it

P S R PR NN 4 e v moas aiman s am e I s N - . « dem A e e e .‘L..-1 . L
s dipeets vluil LI ICSULTUL VIMOUS LLTLOL L. u--u»ov v —-ted pav .o mhrim s ves -

V“~r'o.uclc.r wor, assue-ing now st thie recrgmnizaticn rrocle cwn

inolynd ~= th-4 4n, lhrt the econorms - be recstored ot least ‘o the »oint

wnere it 4s viable, {(ilcciless to coy, the cucsiion of thz rate of recuscra-
tion 15 not reackbcd unless tiere i1s reason to think that a cuzulative
decline cen be avoidéd.) I also assure low lcvels of governzent exrerditure,
Rather than r:ing specific assumptions on darxage levels, I ccasider a 1
situation where the full population survives and half the econony's

capacity is destroycd., This is clcarly unrcalistic, but the relative

balance bctween surviving indusiry and pooulation i{s on the pessimistic |
side hcre; and the results of the following calculations in per capita terzs
depend only on the rclative balance. Thic ecrhosis on the relative talance
can be quite mislealdins when destruction levels are high, but not nearly so

risleading in the preccent comtext nc it 30 in ihe recrganizaticn context, ‘.
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High destructicn levels threaten the viability of the system, but 12 it is
viable it is unlikely thet much of the surviving wealth will be unutilized
fcr long.

The folloving calculations are all in constant 1954 dollars, which
correspond to about $1.15 in current dollers. A reasoneble estirate of
gross national moduct et full cepacity todsy, undoubtedly quite conservatlve
for my purposes, would be atout $470 billion 195k dollars. Asswuze ralf thet
ccpecity is destroyed, in such a way as to leave no severe botilenecks in
the portion that survives. Then & GNP of $235 billion could be produced.
The 1929 level of per capita consuption would be about 53,000 in these terws;
for a population of 180 rillion that means consumption expenditures of 5180
billion. I then allow & scent 215 billion for sovernment evpenditures. A
further allovence must ve riade tor replaccrent of cepitel, used up in
zeeting these requirenents; I estircte this as etout 17 billion. This
uses up $212 of the $235 billion. The reraining $23 billion cen be alloested
to creating new capacity, and, of course, to maintaining itself. If conswcro-
tion and gevernment e:épenditures are held constent, the new capecity construc-
ted and the uncormitted old capaclty can then be ured to vroduce still rmore
capacity, and so on in & cumilative way. The question then comes down to
wnat the growth rate of this "uncommitted" capacity is likely to be. I
think most economists would agree that, given the assumptions of no boittle-
necks and the conditions of labor surplus, a growth rate of 25 per cent of
this urcomaitted capacity per year would not be unreasonsble. In technical.
Jergon, after an adjustment for depreciation, the 25 per cent growth rate
would imply a capital-output ratio of about 2. If this assurption is valid,

It turns out that capacity is back to the (470 billion level in just over a
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decode, This, once again, simply 1llustrates how very far we ars from
having o bare subsistence cconony. If tho calculations are repeated for
the cue. 'where consuption standards cre held at the lovel of the twrn of
the century, roughly $700 per capita et 19%% prices, an ellowance can be
made for 40 dillion of government expenditures and capacity will be fully
restored in 7 years,

Twaze czlcouwlations nre in ro sense o wreol 0f the Zensitiliiy of
ec;}xor.ic rccuperation in about é. deende, They ore rrach too roush and
aroxregative for that, ond many of the mst-mportant eflects of o thermoe
ruclenr wor oxe left out ol zecount ~a for ciimple, Vhe chonmi2c In Lgrie
cultural practices required by contemination of ferm land, the probability
of severr; ottlenacka in nt lennt eome Infusirien~, possidle nhysliolosicel
end psycholozicel eliects on tze esiiciency of the wori force, cnu 50 02,
Tae very liportant escwniion thot reorzimization 1s suecsosflly ncconpllisie
ed has been nace. li‘inc.lly, there is the Cact that tile economic volicies
a3sumed are recuperation-oriented in the' et e It iz mot ot 2ll clear
that such & high velusiion would te placed oa ranid recuperation os
wmp;red with increasing consurmtion. But the ecalculations do chow that
recuperation in e period on the order of a decade 1s probebly not zhysically
wea.sib_h by a larges fector. Iiporitant as all the qunlir;catiom 1)
these sirmle calculations are, they are mt'nearl\-r s0 {rportant as the
difference betireen the American economy and that of an underdeveloped
country vhen it comes to estimating the implications of substantial logses
of productive copacity.

Lot me suwamarize my statement brierly, The problems of economie
me&mry are complex nnd mmerous, und nany are inadequately understood.
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Thexre is a great need for further research in order to reduce or eliminate

the uncertainties that now exist., There is a particuler need for rore
swpporting research on the sociel and psychological espects of recovery,
axii on the effects of tha changed physical enviromment on agriculture,
since fim conclusions on the economic qu:stions cannot possibly be reached
as long as these other guestions are rot seitled. €2 eovrse, rony of
these other questions elso turn on how the economics comes oul, so there

is a need for & cormlete end intesrated study of the vhole »xotlion,
However, our current hkncwrledge of the economic espects suggests cuite
stroncly that the difficultles of ecoromic swvivel, roorsexizavicn, aud
recuperation need not be sipgnificunt corpored with the irmense diract

1] PR " R ” PV : B N
naed nov roiter fthion Tare noTt Lagcuse

coasoquences ol the war, I auy
I feel thet rmany reletively chesp measures ol preparciion wonld have %o
be talien belore the feusibility of reorgenization could be asserted with
ruch confidence. lMeomy relatively choop neenures mishs ndie o vers lrroe
difference in the ouicome. Finally, I should state that these conclus?s
cannot be drasm with confidence with respect to the threat levels of the
late 1950's, nor cen they be epplied to possidle future situations when
extensive systems of blast shelters might be available. Very larze ettecks,
or muzh greater survival of population relative to resources, would increase
substenticlly the relative sipnificance of the economic recovery provlen,
Feasible preparstions for economic recovery could reduce the reletive
significance of the problem to its present level. But very lerze prograns
of stockpiling, and of industriel dispersal and protection would probedbly

be required to accomplish this,




